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We, Shell Intssnatiokalk 
M&Ax^CBAPPij N.V.^ a Om^any organised 
imder die laws of tibe Nedieilands of 30 
Canl van B3^anddaan» The Bogue^ Holland, 
do hereby dedaie tiie invention, for which 
we pi&y that a patent may be granted to us^ 
and the naethod by vfbaax it b to be per- 
fo rro ed» to be pardculariy desaibed in and 
by the foUowiiig statement: ~ 

Tl^ invendon relates to the preparation of 
^iloriney bromine or iodine finm the com- 
poonds of these hah^ens widi hydn]^;eQ* The 
Iixveatian is of particular impedance to the 
preparaiian of chloxhte from hydrogen chlor- 
ide. The invention ateo fdatea to die prepaia- 
don of halogenated faydvocaxbonsi 

A known techidqae to prepare halog^s 
from hydrogen haHde coaipo<ands is to Mng 
die latter con^Kionds^ nuzied widi oxygen or 
a free OKygea-CQOtBhihig ga& into contact 
with a catatysL la the tradttiimal Deacon 
pfooess ocmper oompoonds were used as a 
catB^st. Qan poun da of other metals have 
was& also been suggested as catelysts for dds 
osadMion. In general, die c uayera ion peicm- 
ages in these known processes are qjpzraaUly 
lower than would correspond with l£e equili- 
brium. Not until recently were in^pxovements 
toom^ about by die anplicadon of ccmiUna- 
dons <^ conuMmnds of coppei^ rare eardi 
metals and aDcaH metsls. 

^ It has now been found that in the oodda- 
don of hydrogen chloridi^ hydrogen bromtde 
or hydrogen iodide in the gaseous phaa^ 
ruthenium compounds are very effective cata.- 
lysts. With the^ catalysts the equilibsiunsi can 
be reached at reladvely low temperatures. 

The inventuia can he defined as relating to 
die preparation of chlorine, bromfnp, and/or 
iodine £rom the oorr^ptrnding hydrogen 
halid»y in whkh a gaseous mixtnre containing 
hydr ogen haEde seA osy^gssL is tem^it into 



cmtCBct with a catalyst 
one xudmiium coaoopomid. 

A very suitabSe n^ienitmi cono^ound is 45 
nnhenium trichlorkie. In the dddadon of 
hydn^cn diloxxde temperatures between 250 
and 500^C may be used. Espedalb^ suitable 
are ten^eiatores betweoDi 325 and 4C0*'Q but 
the process can qiate well be carried out 50 
above 400" d 

In the pzooess acccHcding to the inv^idon 
atmo^heric pressures have proved very sads- 
factory* A ra^sure increase results in a sh^ 
of die cqniObztuni towazda halogen and water 55 
and may dieretee be favoural^ Ahhoui^ in 
general the operadng pre ss u r e wiH not be out- 
ade die range of 1 to 5 atna abs^ the reacdon 
may in ptmc^le proceed at eitlier higher or 
lower pressure^ for esample^ between ai and €0 
100 atnt obs. 

The ruthenium con^oumis are preferably 
applied on a carrier. The nsual carriezs have 
given good sadsfacdon. Examples of suitable 
carriers are silica gel» aluminium osid^ 
pumioe and ceramic materials. Tlie amount 
of iPtfaenhim in the cata^st is as a rule be- 
tween 0.1 and 15% by wd^it, calculated as 
metal compound on the sum of metal com- 
pound and carrier. 70 

The piesBnEC catsih^ may be applied in 
both fixed beds and fluidi2ea beds. 

The oaddation takes place by means of 
gaseous oosygai. Usually, the gaseous hydro- 
gen halide is m»d widi air. Besides ah:, faow^ 75 
ever, other free oxygea-ccmtaining gases as 
wdi as pure oxygen may in pixnc^le also be 
nfied. 

The ratiO' of hydrogen halide to oxygen 
may certainly be the stoiduometric one. If 80 
desned^ howevGr> one may depart from the 
stsoichiometnc ratio and pass mixture over 
the^ catalyst in which the zatio of hydrogen 
halide to ooQ^gen is b^ween five times the 
stoichiometric Tatio one fifdi G$ this xado. 85 
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The catalyst is supported cm a catxier in a 
canyentumal aianiier. A very suitaUe process 
Is one in 'wtdch tiie earner is mixed with soch 
a qimncity of a solotiaa of a mtfa^iiinn com^ 

5 pound in water as can fust be abstubed by die 
camer mfltennl. In tfa^ way die catalyse Is 
distributed -uniformly over ibe caxrio', wbile 
no xemaining solution need be separated. The 
ccmoentration of the solution is chosen such 

10 as to obtain the desired ratio of rudiemum 
to carrier. 

The gaseous mixture used as the starting 
iTtafwia l may also contain one or more hydro- 
caxbonsy in which case xh^ hydrDcarforais 
15 enter into teacdon with tite halogen formed. In 



this manner halc^en can be added to unsatur- 
ated aMpJiBtfc hydrocajtbons and halotgen can 
be substttuted four hydrogen atosoa in sanir-' 
ated alqibadc or crj^oaHpfaatic hydrocarbons 
as well as m axomatic hydrocarbons. lo^these 
cases lugfa converaons of hydrogen haiide 
are as a role attained even at tmnperatuEes 
that are appredaldy lower dian in the absence 
of hydrocarbons. Suitable ten^craturcs are 
frequendy between 100 and 300^C 



Example 
Preparation of lixe catalyst 
As carrier siEca was used with the follow- 
ing properties: 
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poze volume 
average pore 
Bodmm omtieat 
content 



292 mVg 
0.67 ml/g 
91.4 A 
0.13 % 
0.11 % 
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The carrier was dried for two 'hours at 
500^C and subsequently soaked in a soluticm 
dl ruthenium trichlorkle. The impregnated 
carrier was dried at lOO^C and finally heated 
for three hours in an air stream at 250''C 

The conoentration of the sdhition of the 
nidienium tridiloride was varied in various 
expariments to obtain catalysts with diSerenc 
ruthenium contents The ruthenium contents 
were calculated as per cent by weight of metal 
45 on the sum of metal and carrier. 
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Frepantiiai <^ 
Hydrogen chloride gas and air were passed 
over the catalyst at atmonihoic pressure, in 
a stoichiometric ratio and at a rate of 60 
50 litr^ HO per leg catalyst and per hour. The 
percentage of nShenium in the catalyst and 
the temperature were varied. 

The table below gives the conversion pec^ 
centages and, for conq>atison3 the equilibria. 
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% Ru 


Temperamre 




300 


325 


350 


5.00 
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WHAT WE CLAIM IS:— 

1. A process for the pi4q»rali<m of d]br*< 
in^ bromine and/or iodine irom the coaesr 
ponding hydrogen halides^ in which a gaseous 
mismre containing hydrogen haltde and oi^- 
gen i& brought into contact v^ith a catalyst 
containing at least one ruthenium compound. 

2. A process as claimed in claim 1^ in 



which the ruthenium compound is mthenium 
trichloride. 

3. A process as claimed in claim 1 or 2, 
in vriiidi die temperatoxe is betnecai 250 
and 500^*0. 75 

4. A process as claimed in daun 3> chaP" 
acterized in that the tenmetature js between 
325 and 400°a 

5. A prooe^ as daimed in any of the pre- 
ceding claims, in which a pressure bmraen 80 
0.1 and 100 atmospheres is applied. 

6. A process as daimed in claim 5^ in 
whidi the pressure is between 1 and 5 atmos- 
phereSb 

7. A prooess as daimed in aznr of the pre- 85 
ifing dannfi^ in which die rumenhnn com- 
pound is sE^iported on a carrier. 

8. A process as clain^ in dahn 7, in 
which the amount of ruthenium in the catiUhpst 

is betweoi 0.1 and 15% by weight, c^f<iTTfttPd 90 
as metal compound on 3ie sum of metal com- 
pound and carrier. 

9* A process as daimed in any of the pre- 
ceding daims^ in whidi the ratio of hydro- 
gen Imlide to oxygen is between five times the 95 
stoiduomecric ratio and one fiftii of this ratio. 

10. A process as claimed in any of the 
precedii^ daims in which the gaseous mix- 
tune whScfa is taken as starting ma^rial also 
cc witflin it one or move hyi£rocarbons. 100 

11. A process substantially as described 
in the Esample. 

12. A halogen whenever pscpmd according 
to any of the preceding ckdms^ 

13. A process for die preparation of halo- 105 
genated hydrocarbons wheron h y drocarbons 

are reacted widi halogen, charactetiseed in 
that the reaction is performed in a gaseous 
mixture as daimed in daim 10. 
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14. A process u daimed in daloi 13, diar- 
adedzed in that tbe tsmpoatiiie is botweea 
100a2id300«C 

15. ^ HialogeaatBd hydn 
aoocadiiig to cbuin 13 or 14. 
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